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DETAILED ACTION 
Claim Rejections - 35 USC § 102 
1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

a. Claims 1, 11-15, 17, 19, 20, 28, 29, 30, 31, 32, 33, 34, 35, 36, 42, 21, 41, 43, 
44, 45 and 46 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Fernald et al. (U.S. Patent Application Publication 2004/0168523). 
Regarding claim 1 : 

Fernald discloses a method for measuring the flow velocity of a fluid flowing 
through a conduit, the method comprising: providing an array of at least two 
ultrasonic sensors disposed at locations spaced along the length of the conduit 
in the direction of the flow (fig. 10, unit 82, 83, fig. 12, unit 115, 116, 117, 118) 
each ultrasonic sensor providing a respective sensors signal indicative of a 
parameter of an ultrasonic signal propagation through the fluid (page 2, section 
0012-0014, fig. 12, unit 12, 150); processing the sensor signals to define a 
convective ridge in the k-w plane (page 10, section 0124); and determining the 
slope of at least a portion of the convective ridge to determine the flow velocity 
of the fluid (page 10, section 0124, fig. 16). 
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Regarding claim 11: 

Fernald discloses an apparatus for measuring the flow velocity of a fluid 
flowing through a conduit, the apparatus comprising: an array of at least two 
ultrasonic sensors unit disposed at locations spaced along the Irngth of the 
conduit in the direction of the flow of the fluid (fig. 2, unit 18, -21, fig. 10, fig. 
12, section 115, 116); each ultrasonic sensor providing a respective sensor 
signal indicative of a parameter of an ultrasonic signal propagating through 
the fluid; a processor that defines a convective ridge in the k-w plane in 
response to the sensor signals (page 10, section 0124), and determines the 
slope of at least a portion of the convective ridge to determine the flow 
velocity of the fluid (page 10, section 0124, fig. 16). 
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FIG. 12 

Regarding claim 21: 

Fernald discloses an apparatus for measuring the flow velocity of a fluid flowing 
through a conduit, the apparatus comprising: an array of at least two ultrasonic 
sensors disposed at locations spaced along the length of the conduit in the 
direction of the flow of the fluid (fig. 2, unit 19-21, fig. 10, unit 83, 84, fig. 12, 
section 115, 116), each ultrasonic sensor providing a respective sensor signal 
indicative of a parameter of an ultrasonic signal propagating through the fluid 
(page 2, section 0012-0014); means for processing the sensor signals to define a 
convective ridge in the k-w plane, and means for determining the slope of at least 
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a portion of the convective ridge to determine the flow velocity of the fluid (page 
10, section 0124, fig. 16). 
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Regarding claim 41: 

Fernald discloses an apparatus for measuring the flow velocity of a fluid flowing 
through a conduit, the apparatus comprising: an array of at least three ultrasonic 
sensors disposed longitudinally at respective locations spaced along the length 
of the conduit in the direction of the flow of the fluid (fig. 2, unit 18-21, fig. 10, 
unit 83-84, fig. 12, section 115-118), each ultrasonic sensor providing a 
respective sensor signal indicative of a parameter of an ultrasonic signal 
propagating through the fluid; and a processor (fig. 12, unit 138, page 2, section 
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0012-0014), in response to the sensor signals, that determines the flow velocity 
of the fluid (page 2, section 0012-0014). 




Regarding claim 43: 

Fernald discloses an apparatus for measuring the flow velocity of a fluid flowing 
through a conduit, the apparatus comprising: an array of at least two ultrasonic 
sensors disposed longitudinally at respective locations spaced along the length 
of the conduit in the direction of the flow of the fluid (fig. 2, unit 18-21fig. 12, fig. 
10, unit 83-84, section 115-118), each ultrasonic sensor providing a respective 
sensor signal indicative of a parameter of an ultrasonic signal propagating 
through the fluid substantially orthogonal to the direction of the fluid flow (fig. 12, 
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section 115, 116); and a processor (fig. 12, unit 138), in response to the sensor 
signals, that determines the flow velocity of the fluid (page 10, section 0124, fig. 
16). 



Regarding claim 44, wherein a processor uses an array processing algorithm to 
determine the flow velocity of the fluid (page 10, section 0124, fig. 16). 
Regarding claim 12, Fernald further discloses the processor samples the 
sensor signals over a predetermined time period, accumulates the sampled 
sensor signals over a predetermined sampling period, and processes the 
sampled sensor signals to define the convective ridge in the k-w plane (page 5, 
section 0064, page 10, section 0124); Regarding claim 13, Fernald further 
discloses the processor further determines the orientation of the convective ridge 
in the k-w plane (fig. 16, page 10, section 0124); Regarding claim 14, Fernald 
further discloses the sensor signals are indicative of vortical disturbances with 
the fluid (fig. 2); Regarding claim 15, Fernald further discloses the processor 
uses a beam forming algorithm to define the convective ridge in the k-w plane 
(fig. 16); Regarding claim 17, Fernald further discloses the processor determines 
the slope of at least a portion of the convective ridge by approximating the 
convective ridge as a straight line (fig. 16); Regarding claim 19, Fernald further 
discloses determines the volumetric of the flow (page 4, section 0059); 
Regarding claim 20, Fernald further discloses sensor signal is transmit time to 
prolong through the fluid (page 9, section 0117); Regarding claim 28, Fernald 
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further discloses pulse-echo configuration (fig. 15, unit 180, 182); Regarding 
claim 29, Fernald further discloses at least 3 sensors (fig. 15, unit 180, 182, 184); 
Regarding claim 30, Fernald further discloses amplitude of the signal (fig. 16); 
Regarding claim 31, Fernald further discloses sensors are clamped onto an outer 
surface of the conduit (abstract); Regarding claim 32, Fernald further discloses 
sensors are attached to the conduit (abstract); Regarding claim 33, Fernald 
further discloses sensor are contact with fluid (abstract); Regarding claim 34, 
Fernald further discloses fluid is single phase (abstract ,fig. 2); Regarding claim 

35, Fernald further discloses fluid is multiphase (abstract ,fig. 2); Regarding claim 

36, Fernald further discloses multiphase included liquid and gas (abstract); 
Regarding claim 42, Fernald further discloses the processor uses an array 
processing algorithm (fig. 12, unit 138); Regarding claims 45 and 46, Fernald 
further discloses at least two ultrasonic sensors (fig. 15, unit 180-186); 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 
102 of this title, if the differences between the subject matter sought to be patented and the prior art are such that the 
subject matter as a whole would have been obvious at the time the invention was made to a person having ordinary skill 
in the art to which said subject matter pertains. Patentability shall not be negatived by the manner in which the 

invention was made. 

a. Claims 18, 37, 38, 27, 39 and 40 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Fernald et al. (U.S. Patent Application Publication 
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2004/0168523) in view of Lynnworth (U.S. Patent Application Publication 
2004/0011141). 

Regarding claim 18, Fernald further discloses each ultrasonic sensor includes an 
an ultrasonic receiver ' which are disposed such that the ultrasonic signal 
propagating there between is orthogonal to the direction of the fluid flow (page 3, 
section 0042, fig. 12, unit 115-118, abstract); Regarding claim 37, Fernald further 
discloses included receiver (page 3, unit 0034); Regarding claim 38, Fernald 
further discloses the ultrasonic receiver of each ultrasonic sensor are disposed 
opposing each other such that the ultrasonic signal propagates through the fluid 
substantially orthogonal to the direction of the fluid flow (fig. 12, unit 115, 116, 
117, 118); Regarding claim 27, Fernald further discloses sensors are disposed in 
pitch-catch configuration and receiver are mounted opposing each other (fig. 12, 
unit 115, 116); Regarding claim 39, Fernald further discloses each ultrasonic 
sensor includes an ultrasonic unit having an ultrasonic receiver (page 3, unit 
0034, fig. 12, 115); Regarding claim 40, Fernald further discloses ultrasonic 
signal that propagates through the fluid substantially orthogonal to the direction 
of the fluid flow, which reflects back substantially orthogonal to the direction of 
the fluid flow to the receiver of each ultrasonic unit (fig. 2, unit 18, fig. 12, unit 
115, fig. 2, unit 12); 

Fernald discloses not discloses the ultrasonic transmitter, Lynnworth discloses 
the ultrasonic transmitter (page 2, section 0021), in order to have a very accurate 
result (page 1, section 0009). 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Fernald to have the ultrasonic transmitter taught 
by Lynnworth, in order to have a very accurate result (page 1, section 0009). 



The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1. Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Fernald and Lynnworth are analogous art because they are from the same field 
of endeavor, detecting mass flow rate in a conduit. 

Allowable Subject Matter 
3. Claim 16 is objected to as being dependent upon a rejected base claim, but 

would be allowable if rewritten in independent form including all the limitation of 
the base claim and any intervening claims. 

The following is an examiner's statement of reasons for allowance: prior art fail to 
teach the beam forming algorithm includes one of a Capon algorithm and a 
MUSIC algorithm. 
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Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should 
preferably accompany the issue fee. Such submissions should be clearly labeled 
"Comments on Statement of Reasons for Allowance." 



Response to Arguments 

4. Applicant's arguments with respect to the amended claims have been 

considered, however, applicant's arguments filed 07/13/2006 have been fully 
considered but they are not persuasive. 

A. Applicant argues that the prior art fail to teach and teaches away from the use 
of ultrasonic sensor, the reason being that Fernald uses pressure sensor 
(applicant argument page 8, lines 15-23). 

Reminds to the applicants that Fernald not only uses pressure sensor to sense 
pressure, but also use to sense acoustic signature of the fluid (abstract, page 1, 
section 0002, page 2, section 0033, page 3, section 0034-0038), not only Fernald 
can detect acoustic sound but can also detect speed of sound and Mach number 
(page 2, section 0033, page 3, section 0034-38). Reminds to the applicants that 
during patent examination, the pending claims must be "given the broadest 
reasonable interpretation consistent with the specification." Applicant always has 
the opportunity to amend the claims during prosecution, and broad interpretation 
by the examiner reduces the possibility that the claim, once issued, will be 
interpreted more broadly than is justified. In re Prater, 415 F.2d 1393, 1404-05, 
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162 USPQ 541, 550-51 (CCPA 1969). While the meaning of claims of issued 
patents are interpreted in light of the specification, prosecution history, prior art 
and other claims, this is not the mode of claim interpretation to be applied during 
examination. During examination, the claims must be interpreted as broadly as 
their terms reasonably allowed. This means that the words of the claim must be 
given their plain meaning unless applicant has provided a clear definition in the 
specification. In re Zletz, 893 F.2d 319, 321, 13 USPQ2d 1320, 1322 (Fed. Cir. 
1989). USPTO personnel are to give claims their broadest reasonable 
interpretation in light of the supporting disclosure. In re Morris, 127 F.3d 1048, 
1054-55, 44 USPQ2d 1023, 1027-28 (Fed. Cir. 1997). 
Accroding to Merriam-Webster online dictionary (see attachment), acoustic 
means of relating to the science of sound. Ordinary skill in the art at the time of 
the invention would know this sound can includes any sound, including 
ultrasound, therefore Fernald discloses the use of ultrasonic sensor. 

As regards to teach away in 102 prior art rejection. Arguments that the alleged 
anticipatory prior art is nonanalogous art' or teaches away the invention' or is not 
recognized as solving the problem solved by the claimed invention, [are] not 
germane 'to a rejection under section 102'. Twin Disc, Inc. v. United States, 231 
U SPQ 417, 424 (CI. Ct. 1986) (quoting In re Self, 671 F.2d 1344, 213 USPQ 1, 
7 (CCPA 1982)). See also State Contracting & Eng 'g Corp. V. Condotte 
America, Inc, 346F3d 1057, 1068, 68 USPQ2d 1481, 1488(Fed. Cir.2003). (The 
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question of whether a reference is analogous art is not relevant to whether that 
reference anticipates. A reference may be directed to an entirely different 
problem than the one addressed by the inventor, or may be from an entirely 
different filed of endeavor than that of the claimed invention, yet the reference is 
still anticipatory if it explicitly or inherently discloses every limitation recited in the 
claims.) 

B. Applicant continues to argue that the prior art fail to disclose an array of at 
least three ultrasonic sensors disposed at location spaced along the length of the 
conduit of the flow of the fluid (applicant argument page 9, lines 9-15). 

Fernald deary discloses an array of at least three ultrasonic sensors disposed at 
location spaced along the length of the conduit of the flow of the fluid in fig. 2,unit 
18-21, fig. 10, unit 82, 83, 84, fig. 12, unit 115-118. 

C. Applicant continues to argue that the prior art fail to disclose substantially 
orthogonal to the direction to the fluid (applicant argument page 10, lines 1-9). 
Fernald deary discloses substantially orthogonal to the direction to the fluid in fig. 
2, unit 18-21, where the flow of the fluid is in vortex to the sensors. 

D. Applicant continues to argue that Lynnworth fail to disclose an array 
processing algorithm to determine the flow velocity of the fluid (applicant 
argument page 10-11, lines 28-2). 
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Reminds the applicants that one cannot show nonobviousness by attacking 
references individually where the rejections are based on combinations of 
references. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981); In re 
Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed 
within TWO MONTHS of the mailing date of this final action and the advisory 
action is not mailed until after the end of the THREE-MONTH shortened statutory 
period, then the shortened statutory period will expire on the date the advisory 
action is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be 
calculated from the mailing date of the advisory action. In no event, however, will 
the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tung S Lau whose telephone number is 571-272- 
2274. The examiner can normally be reached on M-F 9-5:30. If attempts to 
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reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
John Barlow can be reached on 571-272-2269. The fax phone numbers for the 
organization where this application or proceeding is assigned is 571-273-8300. 
Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). 
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